The intervening sequence (IVS) excised from the rRNA precursor of Tetrahymena thecmophila is converted to a covalently closed circular RNA in the absence of proteins in vitro. This self-catalyzed cyclization reaction is inhibited by the intercalating dye methidiumpropyl-EDTA (MPE; R.P. Hertzberg and P.B. Dorvan ( Two of these sites coincide with the A-B and 9L-2 pairings. These are structural elements that are conserved in all group I introns and are implicated as being functionally important for splicing. We propose that interaction of MPE with these sitea is responsible for dye inhibition of cyclization. The reactions of MPE-Fe(II) with an RNA of known structure, tRNA phe , and with the IVS RNA were studied as a function of temperature, ionic strength and ethidiun concentration. Based on the comparison of the reaction with these two RNAo, we conclude that the dye is a very useful probe for structural regions of large RNAs, while it provides more United structural information about the small, compact tRNA molecule.
INTRODUCTION

MATERIALS & METHODS \ Materials
Yeast tRNA phenylalanine was purchased from Boehringer Mannheim. In the absence of MgCl2, the site-specific cleavage intensity increased in relation to the background cleavages ( 
Polyamines, DTT (DL-dithiothreitol), ethidium bromide, H-EPPS (N-
(
MPE-Fe(II) site-specific cleavages
After the MPE-Fe(II) cleavage sites were mapped on the nucleotide sequence of the IVS, they were superimposed on the secondary structure model Ethidiura causes a low temperature (32°C) tertiary structure unfolding of tRNAPh* (24) . The decreased cleavage intensity at the P10 loop at 40°C, relative to 20°C, may reflect this unfolding. However, it should be noted that this site displayed some variability under normal digestion conditions (see gel scans in Fig. 2 ), perhaps because it is more sensitive to the cleavage conditions. Ethidium stabilizes the other temperature transitions of tRNA (24) , so MPE-Fe(II) should not be considered to be a viable probe for deternining melting curves par se. The cleavage pattern is consistent with the known secondary and tertiary structure of tRNA^n e and is lost at high temperatures where the structure should be melted. These properties confirm that MPE-Fe(II) is a structure-specific probe.
MPE-Fe(II) cleavage of IVS RNA
The major MPE-Fe(II) cleavages can be explained by three intercalative sites of MPE-Fe(II) binding to the IVS RNA. These sites map in predicted helical regions of the IVS secondary structure (Fig. 7) . 
